Erythropoietin protects post-ischemic hearts by preventing extracellular matrix degradation: role of Jak2-ERK pathway.
Factors predisposing to extracellular matrix degradation associated with myocardial ischemia/reperfusion (IR) usually cause cell death. Recombinant human erythropoietin (EPO) protects the myocardium from IR, but whether it affects extracellular matrix (ECM) degradation is not known. This study examined the effect of the Jak2-ERK pathway, which is triggered by EPO, on the expression of matrix metalloproteinases (MMPs), tissue inhibitor of MMP 4 (TIMP-4), and collagen in post-ischemic hearts. Rat hearts were isolated and perfused in a Langendorff apparatus. IR was induced by 40 min of stopped flow and 120 min of aerobic reperfusion; EPO was added immediately before reperfusion. Compared to untreated controls, poor recovery of the left ventricular developed pressure (LVDP) was seen in IR hearts. IR resulted in myocyte injury measured by creatine kinase MB release and infarction. Western blot analysis showed increased levels of MMP-2 and MMP-9 and reduced levels of TIMP-4 and collagen III. IR rats given 5 IU/ml of EPO showed improved LVDP with reduced injury. EPO increased Jak2 and ERK activity, decreased MMP expression, increased TIMP-4 expression, and prevented collagen degradation in IR hearts. All these effects were blocked by the upstream ERK inhibitor, U0126 (5 microM). These observations show that EPO attenuates extracellular matrix degradation following IR and this may be the basis of the protection from cell death. Jak2-ERK phosphorylation may be an important signal in this process.